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PREFACE

The purpose of this study was to preparo, to the Regional
Dfrector, an objective and biologically mound assessmentof
whether the Sonoran or Chihuahuan suhspociosof pronghorn
(Antiloca~~americana sonorionsis or A. a. moxicana) should be
roiñ~5~duced onto th~Ruenos Aires NWR.

The report includes information on historic ranges and factors
affecting the biological viability of each subspecies, as well as
~in assessmentof the availability of transplant stock. A -
scenario of expected events leading to successful introduction of
each subspecies is presented, followed by a discussion of
decision factors. The full report is preceedod by a summary.

The study team which produced this report includes the following
members:

Steve Dobrott, Team Leader, Ruenos Aires NWR
Ron Olding, Arizona Game & Pish Department

Richard Romington, Sonoran Pronghorn Recovery Team
Alisa Shull, Regional EndangeredSpecies Office, USFWS

Stephen Williams, Arizona State Land Department
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RI~:poRTSUMMARY

RACKCROUNDINFORMATION

HISTORIC RANGE

While pronghorn did occur in the Altar Valley, no conclusive
evidence was found to substantiate which subspecies, A. a.
sonoriensis or A. a. moxicana, historically occupied the Buenos
Aires NWR,

CURRENT STAT(JS

Sonoran pronghorn ].isted as endangered and restricted to
southwest Arizona and northern Sonora, Mexico. Chihuauan
pronghorn jg considered rare in Arizona, Now Mexico, and
Chihuahua, Mexico.

HIoLoGIcAr. CONSIDERATIONS -

PRONGHORN BIOLOGY

I-Iabi~atCharacteristics

The Sonoran pronghorn is found primarily in the ~onor~n
desertscrub ve9etative community. The Chihuahiián~pronqhorn

ç. ~) occurs in both semidesert grassland and Chihuahuan
desortscruh voqotative communities. The Buonos Aires NWR Is
characterized as a semidesert grassland vogetativ~community.

Climate

The climate in existing Sonoran pronghorn range is extremely hot
and dry. Tho climate in Chihuahuanpronghorn range is generally
cooler and wetter. The climate of the Buonos Aires NWR is
similar to that of Chihuahuanprooghorn range.

Breeding

Breeding in both subspecies iscloseiy associat:ed with c]imate.
Sonoran pronghorn brood in July—Soptoinberand.fawn in March. In
Texas, Chihuahuanproncjhorn breed in August~oetoberand fawn in
May—June. In New Mexico and Chihuahua, Mexl~o, fawns have been
reported as late as July and august.

Home Range

Home tangos of Sonoran pronghorn are generally large and probably
a function of limitod availability of! forage and water.
Chihuahuanpronghorn have much smaller home ranges attributed to
greater availability of Eorage and water.

~- I
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Food Preference

Both species seem to prefer areas with an abundance of forhs and

high diversity of shrubs.

Water Requirements

Water is essential for Chihuahuan pronghorn at most times of the

year. Sonoran pronghorn water requirements are much lower.

BUENOS AIRES NWR SUITABILITY ANALYSIS

The I3ANWR was determined by the team to he suitable for either
pronghorn subspecies. An estimated 130 sections of the refuge
are currently considered potent ial pronijhorn hihi tat. A
Population of approximately 190—200 prenghorns could exist on the
refuge with a good possibility of expanding beyond the refuge
boundaries. The area of the refuge considered best suitable for
an initial release Is southeast of the headquarters.

REINTRODUCTION SCENARIOS - -

AVAILADILITY -- -

A Sonoran pronqhorn transplant would require captive propagation
from animals captured from the current population. Beginning
with six to ton captive pronqhorn, the herd shouUl expand to
forty animals in four to seven years. Until thdt time the herd
would be confined to a breeding enclosure.

Chihuahuan pronghern would he directly released Onto the refuge.
Approximately 50—100 pronghorn should be available immediately
from Texas. Approximately 30—50 pronghorns may ke :available from
the Gray Ranch In New Mexico. Gray Ranch pronq~ortt,are
preferable becauseof apparent adaptations to a climate similar
to that of the refuge.

PREPARATIONS FOR RELEASE

Fencing

For Sonoran pronghorn, -a-700—acre predator—free-fénc6d enclosure
would be required. For both subspecies, some modification of
other refuge fences would he necessary to permit’ free movement
within the refuge, and to contain the pronghorn in some eases
where movement is not desired.

Water

Some modification of existing permanent water sources may he

necessary for either subspecies.

2
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Food Preference

Both species seem to prefer areas with an abundanceof’ forhs and
high diversity of shrubs. -

Water Requirements

Water is essential for Chihuahuanpronqhorn at moat times of the
year. Sonoràn pronghorn water requirements are much lower.
BUENOS AIRES NWR SUITABILITY ANALYSIS

The BANWR was determined by the team to be suitable for either
pronghorn subspecies. An estimated 130 sections of the refuge
are currently considered -potential ~‘ronghorn habitat. A
population of approximately 150—200 pronghorns could exist on the
refuge with a good’ possibility of expanding beyond the refuge
boundaries. The atea of the refuge c~nsideredbest suitable for
an initial release i’? southeast of the headquarters.

REINTRODUCTIONSCENARIOS /
AVAILAR1LITY /‘ - -- ‘ : -‘

A Sonoran pronghorn transp~n% would requireëapti~e propagation
from animals captured from tØe current populAtion.:. Beginning
with six to ten captive pro9’~iorn, the herd ‘aOuld expand to’
forty animals in four to se4eà\years. Until that time the herd
would be confined to a bre~$ding\enclosure. - , ,

Chihuahuan pronghorn wou3/d be di~ctly released onto the refuge.
Approximately 90—100 prqnghorn should be available immediately
from Texas. hpproximat,ôly 30—50 p~onghorns-may he available from
the Gray Ranch in New Jlexico, Gray\Ranch projighorn are
preferable becauseof frpparent adapt~tions to- a: climate similar
to that of the refugf.

PREPARATIONS FOR RE$~ASE

Fencing / -
For sonoran prong’horn, a 700aerepredator-’fr~e fenced enclosure
would be require~. For beth subspecies, some modification of
other refuge ferjces wduld be necessary to pormit f’ree-movement
within the refu,~e,and to contain the pronghorn in some cases
where movement/is not desired.

Water -

Some modificktion of existing permanentwater sources may he

necessary for either subspecies.
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Sonoranpronghorns can he captured with the use of net guns fired
from helicopter. Chihuahuan can be captured by drive—trap
method. Capture would be conducted by the state ~iiidlifo
agencies involved.

MANAGEMENT

Both subspecies will require some predator control, but for Soneran
pronghorn it will he more intensive and lonqer duration because
reproductive success Is more critical.

SURVEYS

Intensive surveys to monitor transplant successwill he required

for either subspecies.

HUNTING

Hunting of Soneranpronghorn would only occur after recovery goal
of 300 is reached and the suhs~eciesis deltsted. Chihuahuan
pronghern would be huntable. .7)’, ‘ -

HABITAT MANIPULATION ‘t~, -‘“ / I --

Habitat manipulations to improve antelope habitat would have
similar diversity goals as for maskedbobwhite. Prescribed
burning is perceived by the team as being highly beneficial for
pronghorn. - -

CONFLICTS

Possible conflicts ,~nvo1ving the Sonorati pronghorn alternative
derive from its endangered status and include landowner
cooperation problems, hunting conflicts, and posethility of
Interbreeding possibilities with other suhs~ecies.

Without the endangered épecies status, tl’~ie Chihuahuan proncjhorn
alternative has no major foreseablo conflicts~

“I -

- - - -- r-’ - ~ ~- - ,1, -DISCUSSION

No team consensuswas reached on which subspeciesto recommend
for reintroduction.

I

Because no conclusion
considerations should
two major factors are
climate are somewhat
than that of Sonoran,
second population of

is possible on hi?torlc range, biological
determine the reintroduction decision. The
the fact that Buenos Aires, NWR habitat and

more similar to that of Chihuahuanpronghorn
weighed against the need to establish a
the endangeredSonoran pronghorn.

(
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1~ACKGROUNDINFORMATION -

HISTORIC RANGE

Historic range is an important factor in any reintroduction
decision. Unfortunately, with the data available, it is
Impossible to detormine unequivocally whether Sonoranpronqhorn
(Antilocapra americana sonoriensis) or Chihuahuan pronghorn (A,
a. moxicana) historf ily~àcurred on lands now included in the
Buenos Aires National WIldlife Refuge.

c i

Much of the uncertainty about the Sonoran pronghorn’s historic
range is duo to the small number of specimens and disagreement
over the subspeciesclassification of at least one of those
specimens.

The sonoriensis subspecies was named and described by Goldman In
1945, basedon a female pronghorn from Sonora, Mexico. Goldman
also examined a female specimen from Fort Buchanan (now
Crittenden) in Santa Cruz Co., ‘Arizona. Cr,i,tto~r1enis just west
of Sonoita, Arizona, and east of the Altar, Valley.

Goldman classified this specimenas A. a. ~änOri--~nsis hut noted
that on geographic grounds, specimens from soTE~T~astern Arizona
could he expected to show morphological gradation toward A. a.
mexicana.

Paradiso and Nowak (1971) say that “the fe’m.~ie from Crittenden,
Arizona, although probably roferable to sonorionsis, appsars
Intermediate between that ~-~ee and mexicana T~omeehar.iel’ers,”
However, Hoffmolster (1906) thinks this sp~irne.nIs referable to
A. a. mexicana. He says that “the skull i~.la,rg~rthan the one
female (ty~Tof A. a. sonoriensis, yet the -- specimen from Ft.
Buchanan Is younger than the type specimon.~’.-‘ Hc~-also states that
the type specimen may be smaller than average for the subspecies.

Hoffmeistor described the range of the Sonoran pronghorn as
“southwestern Arizona, south of the Bill Williams River and we~I
of the IIabpquivarl Mountains” (Fig. 1). -- -

Hall (1981) refers the Crittendon specimen to A. a. sonoriensis.
He refers -to a specimon from the baseof the HuachucaMoun~i’ins,
approximately twenty miles to the east, as A. a. mexicana and
draws a line between tho two to define their respective ranges
(Pig. 2). ~Slnce these areas are only twenty mi1o~apart and are
one of southeast Arizona’s largest portions of c~neiguous
pronghorn habitat, this line may he an artificial and arbitrary
separation. -

In their 1991 Sonoran Pronghorn Special Report ~o. 10, the
Arizona Game and Fish Department included a chapter on the
“Historic Distribution of the Sonoran Pronghorn” by Phelps and
Webb. The historic distribution that they present (Fig. 3)

4
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resulted from examination of recorded observations of Sonoran
pronghorn and an interpretation of subspecies affinities based on
ecological criteria. They include the Altar Valley in
sohorlensis range.

Figure 1. Distribution of pronghorn (Antilocapra americana:
1. A. a. americana, 2. A. a. sonoriensThT3, A. a. n~xicana),
from Bot tm’~Thter, 1986, Mammals of Arizona, p. 549.

Carr’s report (1971) of up to 200 pronghorn in the Altar
Valley comes from a report by Arrinyton (1942) whIch he quotest

°Mr. Manual King, owner of the large Anvil Ranch lying
northeast of Rahoquivari Peak, has lived in Altar Valley
since lOSS.°
“Re states that until 1902 grass extended throughout the

5
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valley from mountain slope to mountain slope with only an
occasional tree. Antelope herds of up to 200 ranged,
principally -at the edge of the mountains. The last hand he
recalls seeing was in 19~Th. it had approximately 30 members.
Only occasional groups were seen after that and none at all
since 1933.”

Figure 2. Distribution of pronghorn (Antiloea~ra americana:
1. A. a. americana, 2. A. a. mexicana, 3. A. a. oregona, 4. A. a.
poninsaris, 5. A. a. s~oF1ensis), from R~1l,~i98i, The Mani~]~
of North America.

6
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Figure 3, Historic distribution of Sonoran pronghorn, from
Phelps and Webb, 1981, The Sonoran Pronghorn, Special Report
Number 10, page 21. - -
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Carr further says that “it is not definitely known if the
pronghorn of Altar Valley were sonoriensis, It can be presumed
they were. The easternmostrange of sonoriensis has been placed
at old Fort Crittendon, Arizona (Hall and Kelson, 1959) some 40
miles to the east of Altar Valley. The Fort Crittenclen
pronghorn, however, is most likely a transition hetwoen A. a.
mexicana and A. a. sonorionsis (Goldman, -

In summary, the border between the historic range of A. a.
sonorionsis and A. a. mexican~ appears to ho somewherearound the
Altar Valley. No data oxis�1 to conclusively determine an exact
boundary. Most likely, an lf’~tergrac1ebetween the two subspecies
occurred in the Altar Va1].ey, rather than a lefinite boundary.

CURRENTSTATUS

Sonoran Pronghorn

Sonoran pronghorn were a common memberof Arizona’s fauna prior
to the twentieth century, ranging over most of southwest Arizona
and northwest Sonora and into southeast California. fly the raid—
l920s the population had declined to approximately 100
individuals, and the suhspecios had been oxti~patedfrom much of
its former range in Arizona and Mexico and totally extirpatod

from California. -- -/ -

Within more recent years, Sonoran ~~rotighorn numbers have remained
st-able at approx ~ 100 individuals within ~ ~iuwever,
they no longer occur in some areas which werepart of their
historic range, such as the Papago Indian R~e~vatlon-,where they
have not been seen for the past fifteen ye~rs~-

The Mexico population, estimated to be In excess of 300
individuals in 1980, had fallen below 100 indjviduals by 1985.
At this rate, it is possible that. Sonoran pronghorn could bo
totally extirpated flora Mexico wit~hIn the next ten years. The
total world population estimate for Sorioran-pronghorn had fallen
from 350—400 individuals in 1980 to loss than 200 remaining by
1985 (AGFD, 1987). -. -

The current official status for Sonoran prenghorn is as follows:

(‘1. International Status: Code of Federal Regulations,
1” ~,- - Title 50, Chapter 1 USFWSSubpart C 23.23, Appondlx 1,

~ ~ ) October 1,1984, p235, listod 7—1—75.

i -, - 2. Federal Status: USFWS Hndangered & ThreatenedWi.ldl.ifo
& Plants, July 27, 1983, page 8. 50C1?R 17.11 & 17.12.
Sndangered, lIsted March ii, 1967.

~ 3. State Status: ThreatenedNative Wildlife in Arizona.

- ~ ~ / -
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Current recovery plans call for an Increase in the population
within the 11.5. to 300 individuals (average for a five—year
period) or numbers determined feasible for the habitat, Within
the currunt distribution areas ot sonoran pronghorn, numbers may
never increase substantially above population levels of the
1920s. A possible solution to meet rocovory needs and effect a
long—term expansion of Sonoran prnnghorn populations is to expand
their distribution into historic habitat.

Of particular concern to the Sonoran Pronghern Recovery team is
the possible intrusion of introduced antelope into Sonoran
Pronghorn range. As California and Arizona continue to expand
antelope populations of other subspecies, suitable sites for
reintroducing Sonoran pronghorn may he limited or lost. -

California is currently considering the Chuckwalla Bench for
possible introduction of American pronghorn. Within Arizona, the
Papago Indian Reservation no longer containa pronghorn, and due
to severe overgrazing by livestock, that area currently offers

- little suitable habitat. Arizona Game and Fish Department
believes that the Bohequlviri Range presents a sufficient
geographic barrier to prevent mixing of Sonoran proncjhern with
any ether subspecieswhich might he introduced into the Altar
Valley. -

The Sonoran Pronghorn Recovery Team belioves :that the Altar
valley offers the best suitable habitat east of current Soneran
pronghorn distribut ions. They further heliev~ that releases of
American or Chihuahuanpronghorn en the frlng~ of historic
Sonoran pronghern range would leave little orno possibility of
expanding the range of the Sonoran prongheirn while maintaining
the genetic integrity of the subspecies.

Chihuahuan Pronghorn - - -

Historically, Chihuahuanpronghorn were ah:.ind~n.tin southeastern
Arizona, southern New Mexico, West Texas, and Chihuahua, Mexico.
Unlimited hunting, poaching and intentional eradication efforts
totally eliminated this species front southeast Arizona by the
1930s.

The Chihuahuan prenghorn faced only a little better in Texas.
According to Hailey (1979), once extonsive numbers declined from
1880 until 1920, -when they-reached low point -in--that state~ 1n
1924 Nelson conducted a statewide sur’ioy and documented that
where estimated millions had occurred forty ycers before, only
2,407 remained. The majority of these were on a few ranches where
they had been protected.

Recovery efforts including numerous transplants brought
pronghorn in Texas back to about 13,500 in 1978. Roughly 60% of
this number occurred in the Trans—Pecosor West Texas Region and
were considered to he A. a. mexicana. Hewevet, that subspecies
is considered rare thr~ügE3ut the rest of its historic range and
except for recent transplants, it is absent in Arizona.

9
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Current recovery plans call for an increase in the population
within the U.S. to 300 individuals (average for a ~ive—year
period) or numbers determined feasible for thG habitat. Within
the current distribution areas of Soneranprongho~n,numbers may
novor increase substantially above population løveis of the
1920s. A p~sihie solution to meet recovery nøods and uffo~t a
long—term ex~ansionof Sonoran pronghorri popu/lations is to expand

their distribution into historic habitat. /
/

Of particular concern to the Sonoran Pron~ornRecovery team is
the possible intrusion of introduced ant,~1ope into Sonoran
Pronghorn range. As California and Ari�ona continue to expand
antelope populations of other subspoclØs, suitable sites for
reintroducing Sonoran pronghorn may bØ limited or lost.
California is currently considering ~‘he Chuckwalla Bench for
possible introduction of American p~Ionghorri. Within Arizona, the
Papago Indian Reservation no longer/contains pronyhorn, and duo
to severe overgrazing by livestock/ that area cuz~entlyoff~ers
li-ttle -suitable habitat. )~rizona ,~arae and. i~ish Department
believes that the flohoquiviri Ra9’ge presents e ~uffic1ent
g,eographic harrier to prevent ia~ing of Sonoran pronghorn with -
4ny other subspecies which migh1t be introduced Into the Altar

(‘)~a11ey. ,,I/ / ~ - - --- ,/ -/-, -;i /::- - .

The Sonoran Pronghor9 ~ocove$’ Team lie~ies -that the Altar -
Valley offers the be~~uit~ble habitat east of current SonoraW ~‘ - - -

pronghorn distributions. -T~iey further beliOve that releases of ,.~

American or Chihuahuanpro~qhornon the fringes of historic
Sonoran pronghorn range w~’u1dleave little or no possibility of - - / -

expanding the range of L-h,6 Sonoran pronghorn while maintaining —

tne gonei.i~ i~grit~ ~‘ thn ~ub~acins-. ~. ‘ - -

:1 /_ ~

/ \ - /_“ .-

Chihuahuan~~orn / -. ‘-‘~ ~ ~

Historically, ChihuaI~an pronghorn were abur~tdant in southeastern, ~
Arizona, southern ~ Mexico, West Texas, an~Chihuahua, Mexico. -

Unitmited hunting, poaching and intentions3. or~dicationefforts ~..

totally ollminatGd/this species from southeast\Arizona by the -.

1930s. / N -. -. -~

// - -~ --

The Chihuahuanp,tonghorn fared only a little better in Texas., --;‘~

According to Hailey (1979), once extensive numboredeclined ~
1880 until 1920, when they roachod~low point in that state. In -
1924 Nelson cot~ductod a statewide survey and documented that - -

where estimat~d millions had occurred forty~bofore, only 2,407 - -, - -

remained. The majority of these wore on a ~ew ranches where they
had been pro’tocted. - -

Recovery ef’forts including numerous transplants brought - -- -

pronghorn ,in Texas back to about 13,500 in 19~8. Roughly 60% OF
this nuntbär occurred In the Trans—Pecosor Woflt Texas Region and -
were con~iderodto be A. a. mexicana. However, that subspecies
Is cons~1orodrare throug~uFEherest of its historic range and
except ~or recent transplants, It is absent in Arizona.
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Trovino (1978) est imated that ~00—600 pronqhorn remairiod iii
Chihuahua,J4axico. Dobrott (pors. comm., 1987), ropo~tsa
remnant population of approximately 200 ironcihorn remaining on
the Gray and li—Bar ranchos in southwest New Moxico.

Farly proeghorn transplant efforts by the Arizona Game and Fish
Department used A. a. americana stock from northern t%rizona.
PopulAtions were estahlishod from l943—~l north of Wilicox, near
51gm and in the Altar Valley. Substantial. populations sti].l
exist near Wilcox and Elgini. The Altar Valley transplant, based
on only eighteen animals, dwindled to a few animals reported in
1977 on the north end of what is now the BuenosAires NWR.
Recent sightings of three or fewer pronghorn have been reported
east of Arivaca (USFWS, 1968).

The Arizona Game and Fish Department has been active in attempts
to re—establish the native Chihuahuanpronghorn in southeastern
Arisona over the past six yoars. All pronyhorn released in
Region V (southeast Arizona) during this period were captured and
transported from the Trans—Pecos Region of Texas in 1981, 1984,
and 1986. -

As the result of these efforts, new populatiOns have boon
established in two areas of historic Chihuuhuan pronqhorn
habitat. An additional transplant in 19146 su~plomentodan

existiflq population at a third location, Tn all, about 190
pronghorn were captured and moved since 1981. -

The Altar Valley has boon cons ideroci by the Arizona Game and Fish
Department to be the noxt priority transplant area for Chthuahuan
pronghorn. In fact, the Game Branch has proposed completing the
Altar valley transplant in the winter of 19~8--withChihuahuan
pronghorn (Inter—office memos Ol.ling, 1985, Brown, 1987, see
Appendix 1). - -- -/ -

S .Ltah].e transplant sites tor the native Clii~mu iu~O suhapecica
are severely limited due to past transplants of the americana
subspecies, habitat degradation, development and uncooperative
private land owners. Already one of the recent Chihuahuart

transplants (Empire Ranch, Sonoita-Valley-)- is iii j~opariy duo to
a housing development and will probably not sustain a viable
population for more tha ten to twenty years (Olding, pers.
comm., 1987). The Buenos Aires Refuge stands out asth~mó.~t
suttahi.e site in southern Arizona to rc~-esLablisha secure /
population of the nativo Chihuahuan prarighorn.
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Trovino (1978) estimated that 500—600 pronghorn remained in
Chihuahua, Mexico. Dobroit (pers. comm., 1q87), reports a
remnant population of approximately 20() pronghorrmremaining on
the Gray and u—Bar- ranches in southwest New Mexico.

Early pron9horn transplant efforts by the Arizona Game and Fish
Department used A. a. americana stock from northern Arizona.
Populations wore~stablishedfrom 1943—51 qorth of Willcox, near
51gm and in the Altar Valley. Substantial populations still
exist near Willcox and 51gm. The Altar ~Valloy transplant, based
on only eighteen animals, dwindled to a,,few animals reported i.n
1977 on the north end of what is now t~eBuenos Aires N~R.
Recentsightings of three or fewer pronghorn have been reported
east of Arivaca (TJSFWS, 19~,). / -

The Arizona Game and Fish Dopartme,~t has been active in attempts
to re—establish the native Chihua,huanpronghorn in southeastern
Arizona over the past six years.1 All pronghorn released in
Region V (southeast Arizona) du~4ngthis period were captured and
transported from the Trans—Pec~sRegion of Texas in 198], 1984,
and 1986. -“ / -

As the result of these\offor~s, new pa~uhitdonshave boon
established in two aroa~of/historic Chi’n~ahuanproncjhorn
habitat. An additional ~r~nsplant in 1~86 ~upplomented an
existing population at a ‘third location.’ .~Lhall., about 190
pronghorn wore captured a~çlmoved since 19RJ~.

/ \
Tho Altar Valley has ho~n~o’~s&dered by the Arizona Gameand L’ish
Department to he the next pr~rlty transplant area for Chihuahuan
pronghorn. In fact, the Game B,ranch ha~ pi~oposed compieti’rtg the
Altar Valley trenspiant in the \~inter,of I9~I8with Chihuahuan
pronghorn (Inter—office memos oldjng, 1,985, Brown, 1987, soc
Appendix 1). / N
Suitable transplan,l~sites for the n~’tIvv Chihuahuan subspecies
arc severely limi~ed due to past tran~-p1ants of th~ americana
subspecies, habitat degradation, develo’lkmont and uncporative
privatt~ 1 and owners. Already one of tho\recent Chihuabmian
transplants (Emç~iroRanch, Sonoita Valiey)~,,is in jeopurdydue Lu
a housing dovolppment and will probably not ustain a viable
population for/more than ten to twenty years\(Oiding, pers.
comm., 1987). - The Buenos Aires Refuge stands~ut as the most
suitable site-in southern Arizona to ~e—establleh a secure
population of the native Chihuahuanpronyhorn.
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BIOLOGICAL CONSIDERATIONS

PRONGHORN BIOLOGY

1-labitat Characteristics

Sonoran Pronçjhorn

Sonoran pronghorn in Arizona ar~ found primarily in the Sonoran
closertscrub vegetative community of the Lower Colorado
uuhdivision, the largest and most a-s.ld subdivision of the Sonoran
Desert, Moan elevations typically range from 400 to 1,600 feet.
The Lower Colorado Subdivision contains numerous washes which
arc dominated by palo verde1 mosquito, smokotree, and ironwood
(Fig. 4~. 5).

Other plants are almost wholly obligate in those wash habitats
end-include desert willow, desert honeysuckle, and canyon
ragweed. Shrubs occurring in minor water courses are eatciaw,
burrobush, wolfborry, and desert hroom~ Handier soils are
characterized by galleta grass and indigo hush. The Creosote—
White nursago Series is the most widespreadand itup~-rtantscri.es
of the Lower Colorado subdivision. White b~trsago barely extends
above the broad valley floors, while cr~nrisotecontinues to hold a
position on the uppermost hajathis and OVen continues on into the
mountains . -

Thu Arizona Upland subdivision of the SonoranDosert al~6 fails
within Sonoran pronghorn range. Hero vegetation most often takes
on tho appearanceof a low woodland of leguminous trees with
intervening spaces held by several open ~yers of shrubs and
perennial succulents. So important are cacti in this subdivision
that Shrove (1964) termed it the Stem succulent dc~crt.

the oa~ternportion of Sonoran pronighorn range is characterized
by the Palo Vordo—Cacti—~4ixedScrub Seriec, containing Little
L~E Palo Verde and Saguaro Cactus. - -

ChihuahuanPronghorn -

Chihuahuan proughorn in Arizona are found in both semidesert
grassland and Chihuahuandesertscruh vegetative communities.
Mean elevations range from 2,500 to 5,000 foot. The semidesert
grassland adjoins and largely surrounds the Chihuahuan Desert
(Fig. 6, 7). -

Tobosa grass, along with Black Grama, is the diagnostic grass
dominant in semidesert grassland. In comae vicinities grassesof
the Plains grassland such as Blue, Sidooats, Hairy Grama, Buffalo
Grass, Plains Bristlegrass, Plains Lovegrass, and Wolftail are

ii
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PRONGHORNBIOLOGY

Habitat Characteristics

S~not~a~pronghorn inArizona are found primarily-In the .Sonoran
desertscrub vegetative community of the Lower Colorado

• subdivision, the largest and most arid Subdivthjon of the Sonoron
De$e~t. Moan elevations typically range from 400 to 1,600 foot.

- ThoLower Colorado Subdj~j~jon Qontains nuniorouc washes which
are dominated by palo vordo,,,moc~Ujte,Smok’otro-~,and ironwood
(Fig. 4’,~ 5). / / / -

Other p1ah~ts~re almost wholl~ ob1igat~I~n these wash habitats--
and inc1ud~ desert willow, desert hor ~ti~k.tè,. -and cOnyon -

ragweed. Shrubs occurring in minor,(iat~r-,~c~urses.are eatcJaw,
burrohush, w~1fberry,-and--desert hroo~:/Sa~jersoils are

characterized‘~y gallota grass anq/mnd~.gQbu$~. The Creosote—
White Bursago Series is the most,~ide~roá~~ndimportant series

k~fthe Lower Colorado subdivjsj9~. Whi~t~’~bth~sage’bare1yextends
above the broad ~illey floors, v~hj1ecreosote contjnui~sto hold a

positIon on the uppermost baj~
4as and even contini~es on into the

~ount~ins. -- / - - -- -/ - - - - -

The Ari?ona Upland ‘,3I~bdivis,i~jn of the ~onoran Desert also falls
within Sonoran prongh’brn r~ngo. ~Here v-c’ ta-~-j-onmost often takes

— - — —j- - on the ~PPearance of o\lo~’woodland of 1 jikMinous trees--with
in~ervening s~aöeshold\~ several open ):~y’p~sof shrubs and

perennial Succulents. 9~impórtan~ are ~ in this subdivj~jon -

-— tliatshrevo -(1-9643 terr
7r1~t the stemi~i succulent desert.

The eastern portion 0/ Son~an pronghorn range is characterized
by the Ealo Vorde_~tctj_Mjx~scrLtbgerjesQOfltai. bit-t-le—-—r-

-- -~ - -- - Le-afP~1oV ~è~ñ~/Saguaro ~ectus~ -

ChihuahuanProeghorn ~ ‘• -

- / \__~ - - - --

Chihuahuanpron~hornin Arizona aro~foundin -both somnidosert
grassland andAhihuahuan d050rtscrub ~get~tjvo communities.
Mean olevatj9ns range from 2,500 to S,~Od’fóot. The semidesert

7 --grassland adjoins and largely surrounds ti~e,‘Chihuahuan Desert
(~ig~6, 74’. - -

Tobosa g~’acs, along with Black Gr~ma,is the ~iagnostlc grass
dominan,~ in somidesort grassland. In some vicipjtios -grasses of

- the Plajn~grassland such as Blue, Sideoats, Hairy Grams, Buffalo
Grass,/Plalns I3ristlegrass, Plains Lovegrass, and Wolftajl are

-/ li

I - ~ -

- nIoLoc~IcAr.CONsIDERAp’X(~Ws - - - - - -

S~noran Pronghorn
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Figure 4. Sonoran pronghorn utilizing tho heavily veqetatud
Arizona lJpland subdivision ol the Sonoran T;esert. Photo by Nod
Smith.
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The Chihuahmmanrlosertscrub comn’urtit:y Is characterjzoc] by tobosa
and sacaton grasses. linderstory associatesare a number of
yuccas, aqavos, and nolinas, as vol.1 a~i ocotillo, catciaw,
conda.lia, and little leaf sumac, along with various opuntias and
hedgehog cacti.

Figure 5. Sonoran pronghorn in typical sparcely vegetated
habitat. The Sonoran Pronghorn, Special Report Number 10,
page 34.

Hu~mm~~Aires ‘IWR

The Buenos Aires NWR is loeati”rl within the seni~desort- grassland
vegetative community. Elevations range from 3,000 to 4,800 foot.
Plants found on the Buenos Aires NWR and known to ho utilized in
the diets of both Sonoran and Chihuahuanpronqhorn are those of
the following genera: Ambrosia, ~ Kra:nerla, Allonla,
Eragrostis, Hilaria, Lycu~u~,Erioqonum, and Kalistroomia (rofor
to Bruwn& T~weThiotic Community ~ ApponaT~2T~~this study).

Clirnato

Sonoran Pronghorn
The current distribution of Sonoran pronghorn within Arizona

occurs within the Sonorandesert, in tho hottest and driest

13
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Figure 7. Semidesert grassland near Valentine, Texas. Photo by
John S. Phelps.

-Figure 6. Semidesert grassland in ~u~phur Springs Valley,
Arizona. Photo by David E. Brown.
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ctnq.~r~ rcej io~m~i the state. Dur(cej the hott~st part of the
year, daily maximums are typically in excess of 100 degrees F.
.ini] temperatures as high as 120 degrees F. are not uncommon.
Winter months are generally cool with few days of low
temperatures 1)010W freezing.

‘rho rainfall pattern within Sonoran prosghorn hklbitat iS
hi--modal. Summerrainfall results from usually violent
thunderstorms of short duration, produced from currents of
moisture moving across southern Arlzona from the Gulf of
California. Winter rainfall is usually less violent, longer in
duration, and a result of fronts moving across ~ri~ona from the
Pacific Ocean. Approximately half of tho annual precipitation is
from winter rains, Annual. precipitation varies from slightly
above four inches in the western portion to over nine inches In
the eastern portion of the Sonoran pronqhorn range (Appendices 3,
4),

ChihuahuanPronqhorn -

Chihuahuan proncjhorn habitat lies within the warm temperate
semidesert grassland. This region is typically cooler and wettor
than the Sonora:~Desert.

Rainfall patterns are hi—seasonal, but, ,~ummqrmoisture originates
from the Gulf of Mexico and is more abundant than in the Sonoran
desert. Over half of the total anrmua]. - average rainfall. comes
during the April—September period (Table 1).

Buenos Aires t’~WR

Rainfa).l patterns of the lower Altar Valley are similar to
patterns of areas where Chihuahuan pro~ghornnow occur in Mexico
and New Mexico.

Sonoran and Chihuahuanpronyhorn have adapted to the climatic - -

conditions in their respective ranges, particularly with respect
to brooding. For example, fawning occurs during seasonsof
maximum nutrition and cover. As Sonoran prongborn reproduction
is timed to Lake advantageof spring vegetation resulting from
winter rains, Chihuahuanpronghorn are likewise keyed to spring—
Summer vegetation responses.

Sorioran Pronghorn

Itreeding chronology of Sonoran pronghorn is somewhatdifferent
fromn that of other antelope. Rutting-activity begins in mnld—3uly
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I

desert regions of the state. During -the hottest part of tho
year, daily maximums are typically in excess of 100 degrees F.
and temper~t.iires ~ high ae 120 d~g~i~e~F. are not. IjnPr’in%snn,
Winter months are generally cool with few days of low
temperatures below freezing.

The rainfall pattern within Sonoran pronghorn habitat is
hi—modal. Summer rainfall results from usually violent -
thunderstorms of short duration, produced from currents of
moisture moving across southern Arizona from the Gulf of
California. Winter rainfall is usually loss violent, longer in
duration, and a result of fronts moving across Arizona from the
Pacific Ocean, Approximately half of-the annual precipitation is
from winter rains. Annual precipita~lon varies from slightly
above four inches In the western portion to over nine Inches in
the eastern portion of the Sonoran- pronghorrt range (Appendices 3,
4).

Chihuahuan Pronghorn -

Chihuahuanpronghqrn habitat lies -within the warm temperate
semidesert grassland. This region is typically cooler and wetter
than the Sonoran Desert.

Rainfall patterns ar’~ bi—soasona3,, hut summor moisture originates
from the Gulf of Mex~\coarid is mora abundant than inthe Sonoran
desert. Over half of .the~total annual average rainfall comes
during the Aprll—Septt~berperiod (Tahi.e 1). - --

Buenos Aires NWR - \ - -

Rainfall patterns of the \owor Alt.~~r Valley are similar to
patterns of areas where Ch~~.huahuan~ronghorn now occur in Mexico
and New Mexico, -

Breed1 ng - - -

Sonoran-and---Ch-thuahuanprongho~n--ha-ve-adapted-to the climatic — -

conditions in their respective ~anges, particularly with rospect
to brooding. For example, fawni\Ttg occurs during seasonsof
maximum nutrition and cover. As\Sonoran pronghorn reproduction

is timed to ~akc advantageof spr”ing vegetation resulting from
winter rains, Chihuahuanpronghorri. are likewise keyed to spring—
summer vegetation responses. -- --

Sonoran ,~onghorn -

Breeding chronology of Sonoran pronghorrt is somewhatdifferent

from t~at of other antelope. Rutting activity begins in mid-3uly
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Divisiona].

SW Arizona

SE Arizona

SW Now Mexico

W, Texas

Ajo, AZ

Sasahe, AZ

r.ordsburg, NM

Alpine, TX

8.88

6.22

11.43

Tong—term

% Total

58 4.47

40 13.78

36 10.30

29 12.16

47 8.62

39 11.26

45 16.14

40 10.40

23 14.83

and continues to September, coinciding with the summer monsoon-
seasonof the Sonoran Desert. Births normally begin in raid—
March, though fawt~s have beenobserved as early as Fobruai~yand
as late as May. Spring parturition coincides with temperate
weather and flushes of succulent f.orage. -

ChihuahuanPronghorn - I

ihct Chihuahuan pronghorn’s brooding chronology varies in
dif~eronL portions of its range, possibly in responseto the
d-i~fcrcnt cl!~te patterns. In the Tr~n P~’t’o~regionoi: ‘l’ox~s,
rutting activity occurs from mid—August to early October. Fawns
are born from early May to early June, coinciding with spring
forage.

On the Gray and U—Bar ranches of southern New Mexico, Dobrott
(pers. comm., 1987) reports ohseri~ing the first fawns in late
July with the peak fawning period in early to mid—August. He
believes that parturition Is keyed to forage production resulting
from the summer monsoonseason, a possible advantageto fawn
survival in that region.

In Chihuahua, Mexico, Trovino (1978) reports no observation of
fawns until July, suggesting that the brooding season there
coincides with that in southern Now Moxico.

Tablo 1. I)ivisional and Selected Station
Precipitation averages (1931—SO).

____ ~t. Oct.-Mar.

1.89 42 2.55

8.26 60 5.52

6.56 64 3.74

8.68 71 3.48

Selected Stations

4.61 53 4.01

Anvil Ranch, AZ 6.90 61 4.36

- 55 7.26

60 4.11]

.77 3.40
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In Arizona, the peak fawning period fo.~tran~iplantod Chihuahtiart
proncjltorns from thn Prans—pecosregion -is from mid—May Lu mid—
June (Olding,- pars. comm, 1987), the same as in their home area,
dospito the different climate pattern. Likewise, American
pronghorns introducod into sout-hoastorn Arizona---i:n the 1940s and
1990s sho~odno suhstanti.al change in fawning period.

Current studies indicate that home range size is probably a
function of habitat, forage and water availability, and weather,
rather than subspecies.

flome ranges of .Sonoran pronghorn are quite variable and dependent
upon sex. Home ranges of from 15.4 sq. rat. to over 463.2 sq. ml..
have been observed (AGFD, 1987). Within the northwestern portion
of their range, which is dry and sparsely vegetated with poor
water availability, Sonoranpronghorn have larger home ranges
than In the southeasternportion, which Is wetter and more
densely vegetated with more permanent water.

According to Ruechrter (1950), Texas Chihuahuan pronghorn
movementsof five to ten miles we-re ~-o1ated to weather, fawning
seasons, and grazing conditions. -- - - -

Pronghorn movom~jntein southern Arizona have never been
documentedthrough observations of marked animals with the
exception of recent transplants. Movômontg at those sites are
comparable to the observations made by Buechner.

Food Preferences -

Sonoran pronghorn are known to food on a variety of ~vegotation.
Forty—nine plant species with a relative percent density of 0.1%
w~t~ found in feces analysis (AGFD, 19R7), Th~dIet o~ the
~onoLa.I pronyhorn using all focal samples available frqm 1974—78
Consisted-of 69% forhs, 22% shrubs~7~cacti- and 0.4% grasses.
Other antelope within the southwesternUnited States wore found
to have similar diets. -

Chihuahuanpronghorn food habits data indicate that they strongly
select for abundant and diverse forhs when available. In Texas,
forb USC totaled 63% annually and was Nçjhest from Septemberto
February. Grassesgenerally comprise 5—10% of the annual total,
with the preponderanceof use during the spring.

In New Mexico, browse use was
according to Russell 0.964).
the highest in Juno to August

highest in the fall, and winter,
Hailey (1979) indicated it to be
in ‘rexa~, Browso use is probably
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highest when few forbs are available.

In general, thon, areas with an abundanceof forbs ~nd with high
diversity of shrubs, and grasses should provide optimum forage
for both subspeciesof pronghorn.

Water ~ romen ts

~~~~~1

The Sonoran pronghorn survives for extended periods in the
absenceof free water. In fact, there is no documec~tedevidence
that Sonoran pronghorn readily take free water. However, recent
studios found radio—collared Sonoran pronghorn closer to water
sources than would be oxpoctod randomly (AGFD, .1987). Individual
collared animals averaged 1.1 to 5.7 miles from a known water
source. Sonoran pronghorn appear to exhibit season/Il movement in
rolation to water sources. The average distance to a known
water source per month varied from 2.2 milos during slimmer -
months prior to monsoonsto 4.5 miles in May, prior to critical.
drought months.

Water is considered essential for American and Chihuahuan
proeghorn survival except during periods of extensil,e growth of
succulent forb~. Beale and Smith (.1-970) measured water use of
pronghorns in western Utah from l962~.-1965. They found that
pronghorn did not utilize readily available water when forbs were
abundant, with moisture contont in -øxceseof 75%. During periods
of use, pronghorn averaged three quarts of water per day in
summer when forage was dry and about two quarts per day in
October prior to the first snow. - The highest intake observed
was less than one gallon per day. -:

Most pronghorn researchersand managers agree that adequate water
sources are essential to optimum Chihuahuan antelope population
levels, and that one rollable source every three to four miles is
sufficient. Pronghorn will take water from a variety of troughs
and catchments.

BUI~NOSAIRESNWRSIJITABILITYANALYSIS - -

To dotormino habitat suitability of! the Buenos Aires NWR for
pronghorn, the study toam consulted the Arizona Came and Fish
Department’s Guide to Formulating Pronghorn Antelope Transplant
Priorities in Arizona (Appendix 5). It Is used primarily by the
Department to compare potential transplant sites within Arizona.
Ratings by several evaluators are averaged and comp~nrodwith
ratings for other areas to determine transplant priorities.

m establish a rough evaluation of an area’s rolativo suitability
for pronghorn transplant, the method includes 12 criteria, each

18
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with a rating of 1 to 4. The maximum possible score is 40.

After familiarizing themselves with the refuge by ground and air,
tho study team applied the method to an analysts of proeghorn
habitat. This evaluation resulted in a rating of 36 for current
conditions. A potential score of 43.5 was predicted, assuming
various habitat improvements are made.

Table 2. Current and Potential Pronghorn Habitat
Suitability Ratings for Buonos Aires NWR, 1987.

Current Potential

Rating Rating

A. historic Occurrence -- - 2.5

B. Land Status 3.5 4.0

C. Topography . 3.0

D~ Cover - 2.5 4.0

E, Range Conditions - 2.5 4.0

F. Presenceof Other Unqulatos 4.0

G. Fences - - 1.0 4.0

H. Seasonal Availability of Habitat 4.0

I. Available Water 3.0 4.0

J. Habitat Discreteness 2.5 4.0

K. Human Disturbance 3.0

L. Range Expansion Potential 2.5 - 4.0

Totals - 36,0 I 43,~

Habitat suitability is only roughly estimated In this pr000ss.
Key features for pronghorn are abundanceand divorsity of forbs,
grasses, shrubs, and trees; abundance and diversity; number and
distribution of available water sources; canopy cover and height;
fence typos; and predator populations. The team believes that
further study of those factors should he conducted prior to
release of pronghorn.

19
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1’

We estimate that the T~uenosAires NWR contains approximato:ly ~o
sections of vegetation types potentially suitabi.o for prnnghorn.
With management, tho entire refuge could he considered potential
pronghorn habitat. in addition, there are substantial. areas off
the refuge to tho north and east for additional population
expansion. The portions of the refuge best. suited for reloaso
are areas A and B (Pig. B). Area A is boat suited for initial
release, while Area B should undergo a prescribed burn prior to
a release,

Based on Southern Arizona’s average pronghorn densities in other
populations, it is reasonable to anticipate a population of 150—
200 pronghorn primnarily centered on the refuge, If improvements
in the habitat are made. -
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Figure 0. Map of Buenos Aires NWRshowing potential pronghorn
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RENTRODUCTION SCENARIOS -

AVAILABILITY

Senoran Pronyhorn

Becausethe oxin-~tingpopulation of Sonoran pronghorn is extremely
small, the number of animals available for transplant or
reintroduction efforts would be lia~ited. Therefore a successful
program would require captive propagation from animals captured
from the current population. -

Duo to the endangeredstatus of -the Sonoran pronghorn, the
capture and removal, of any individuals from the current
population would require a no—jeopardy opinion subsequentto
compliance with The EndangeredSpecies Act.

Initially, six to ten pronghorn would he captured from the
current population and relocated to a breeding enclosure at
Buenos Aires NWR. In order to ci nrc genetic integrity,
additional animals would be c~pture~and added to the captive -
herd as available. --- ~ - --

Estimates of the time required fot, the captive herd to expandto
at least forty animals range l~rom four to sevenyears. With no
;nortality and every doe hearing two fawns each reproductive year,
the herd would oxcee~forty in the fourth year. With 10%
mortality and an annual average~f one fawn per doe, it would
take seven years. At that time, the, herd could be freo•-releasod
on the refuge. - -

For the first two years after ~elease, Sonoran pronghorn should
be contained and monitored within the boundaries of the refuge.
Monitoring would allow the EJSFWS to implement any neededpredator
control, conduct systematic intensive surveys to determine
population status and intogritios, and determine seasonal habitat
selection. This would also facilitate romoval of tho Sonoraru
pronghorn if for some reason the transplant should fail.

ChihuahuanPrcmqhorn

For Chihuahuan proeghorn, the following options are available:

1. Arizona Game and Fish Department has a continuing cooperative - -
program with Texas Parks and Wildlife Department to supply each
other with surplus Chihuahuanprcmyhorn and desert highorn for
restocking of native species in available habitat.

In recent years, Texas has been actively attempting to
reestablish bighorns from Arizona stock. In return, they have
been very cooperative In providing Chihuahuanpronçjhorn from the



AVAILABI LITY

Sonoran Prongh.rn

REINTRODLJC~rIO~SCENARIOS

~~1

Because the existing population of Sonoran pronghorn is extremely
small, the number of animals available for transplant or
reintroduction efforts would be limited.. Therefore a successful
program would require captive propagation from animals captured
from the curront population.

Duo to the endangeredstatus of the Sonoran pronghorn, the
capture and removal of any individuals from the current
population would require a no-jeopardy o}?iniofl subsequentto
compliance with The EndangeredSpecies Act.

Initially, six to ton pronçjhorn would he captured from the
current population and relocated tO a breeding enclosure at
Buenos Aires NWR. In order to en~urogenetic integrity,
additional animals would be captured and added to the captive
herd as available. -

Estimates of the time required for the captive herd to expand to
at least forty animals range-from four to sevenyears. With no
mortality and every doe- hearing two fawns each reproductive year,
the herd would excood forty in the fourth year. With -10%
mortality and an annual ~ierage of one fawn per doe, it would
take seven years. At that time, l~heherd could be free—released
on the refuge. _ -

For the first two yo~t~safter ~e1oamo, Sonoran pronghorn should
he contained and mon’itored -withkn the boundaries of the refuge.
Monitoring would al,low the USFWS’-to implement any neededpredator
control, conduct systematic inten~ivosurveys to determine -
population st:atus/and intogrities, ~~nd determine seasonal. habitat
selection. This ,~ouldalso facil.ita~e removal of- the Sonoran -:

pronghorn if fo/ some reason the tra~splant should fail.

C)~hu~huanPre~ghorn -- - -- -

For Chihuahu~npronghorn, the following o~’tionsare available:

1. Arizoni~ame and Fish Departnicnt has a c’bntinuincj cooperative
program with Texas Parks and Wildlife Dopartn~entto supply each
other with surplus Chi-huahuanpron-ghorn and dese~thighorn for
restocking of native species In available habitat.

In recent years, Texas has boon actively attempting to
reestablish highorns from Arizona stock. In return, they have
been very cooperative in providing Chihuahuanpronghorn from the
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Trans—PecosRegion for Arizona’s proncjhorn recovery program. --

These pronghorn have proven their ability to thrive in southeast
Arizona based on experience with the Empire Ranch Transplant in
1981. It shouid be possible -to -obtain about-lOU -pronghorn in
1987 and/or 1988 to reestablish another population in Arizona.

2. A preferable source of Chihuahuanpronghorrt may be avallablo
from the Gray Ranch population In southwesternNow Mexico. The
climate of this area is similar to that on the Buenos Aires NWR.
flowever, it is likely that fewer pronghorn would be available
fro:n this source, perhaps thirty to fifty animals Initially.
Discussions on this subject have not yet been initiated ~,ith the
New Mexico Game and Fish Department.

3. As described in the “Current Status” section oF this
report, the Arizona Game & Fish Department has been active in
reestablishing Chihuahuanpronghorn in southeasternArizona
during the past six years. The resulting populations may provide
another possible source for tran~p1ant stock, depending on
surplus availability.

When the hord is ready for release, the enclosure could be
partially dismantled and the animals would then he released. Al.l
additional fencing on the Buenos Aires NWR should be inspected
and modif I ed whore necessary tO prevent impodonco to pronghorn
movements within the refuge and to contain them within refuge
boundaries,

Not being jumpers, pronghorn generally negotiate fences by going
under the bottom strand of wire. Researchers have determined

23

PREPARATIONS FOR RELEASE

Sonoran Pronghoru

A Sonoran pronghorn propaqation program at fluenns Aires !‘IWR would
require extensive preparations. A &ite of at least 700
acres In prime pronghorn habitat, fenced to house pronghorn
safely -and exclude predators, would ‘ho necessary. Removal of all
predators from the enclosure pri’or to release and subsequent
predator monitoring would be- essential.

Vegetative transects wou’d he estabUshod within the enclosures
and closely monitored. The forage base of the enclosure woul.d
have to be suitable for six—ten prc~nghornduring the first year,
and for increasing numbers each’Ve.er, to a maximum of at least
forty in the fourth year. SuppiOmontal feeding and watering may
he necessary as the captivo herd- nears suitable -size-for free -

release.
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that a wire—strand height of 16,i-nchos above the ground is
sufficient to allow passageof pronghorn. Most Four—strand
barbed—wire fences allow enough clearance and can still retain
livestock. The unany five—strand foneos on the refuge, however,
may have to he altered to accommodatepronghorn.

Net—wire or sheep fences are impenetrable barriers to pronghorn,
Only one such fence is known to he on the refuge, and it could
easily ho removed or broached to allow passageof prnnghorn.

ChihuahuanPronyhorn

Fencing preparations for Chihuahuanpronghorn would bo simpler.
It will be necessary to further evaluate and in sonic cases modify
pasture fences on the refuge to ~illow unimpededexpansion and
movement of the pronghorn, as described above.

Containment of a Chihuahuanpror,ghàrn population to the refuge
would not he a desirable objective, except for the approximately
five miles of U.S./Mexico boundary. It would not he advisable to
allow either subspecies to mov~freely out of U.S. protection and
managementcontrol at this time. - ~4outhward movement should be
impeded by fortification of the international bQundary fence and
perhaps also an existing refuge p~tsture fence a minimum of one
mile north of the border. This w~uld also lessen the possibility
of poaching. -

Water

For Chihuahuan pronghorn, the availablity of water is of prime
importance. Although many earthen tanks exist on the refuge,
their permanencydepends on runoff and therefore is not assured.
Maintenance and possibly expansion-of oxisting Permanentwatering
systems will. ho necessary to insure that permanent reliable water
sources are easily accessible to prortghorn.

Further analysis of permanent water sourceson the refuge will bo
necessaryprior to any pronghorn free release. If water sources
are insufficient to sustain an abundant populetion, the Arizona

- -- Game & Fish Department would recommendand cooperate with the
U.S. Fish & Wildlife Service in piannincjarud constructing
additional sources.

CAPTURE

Sonoran pronghorn captures would be conducted during late
October, so that does would already be bred, the captures would
not interfere with rutting activity, and temperatures would be
favorable. Capture would be accomplishedwith hand—held not guns
fired from jot—powered helicopters. The animal.s would therm be
sling—carried to a staging area for transport to tho refuge.
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For Chihuahuan pronghorn, the drive—trap capture method has been
____ used successfuUy. In this method,aheliçopto r -and ground ____ ___

personnel drive-the pronghorn into a wing fence that leads into a
net corral. There they are are h~nd—caught,eartaggod, -
innoculatod, and loaded into transport trailers. -- -

Capture would he conducted by the state wildlife agencies
involved, depending on the source site.- Past captures conducted
cooperatively with Texas Parks and Wildlife have been highly
successful. Capture mortat-ity silty has been slight, generally about
3—5%. Experienced personnel will, prepare a capture, transport
and release plan- and ‘conduct the-operation in cooperation with
U.S. Fish and Wildlife Service.

25 H
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The number of animals’ to he captured will dependon the
subspecies to be transplanted. The Initial number of Sonoran
pronghcrn for propagation would he six to ten animals. Depencii~ng

-- on the source, the number of ~h1ihuahuan pronghorn for direct --

release would be fifty to one hundred animals.

I
-, - ~- ~-

~
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MANAGEMENT

Predator Control
-~

~
-

- - -

4

Some prodator control will be necessary to ensure maximum
survival of either tranap1~thtc~fldidatesubspecies Control

- - activities should take piad~prlor to and possibly (luring ‘the
- - peak fawning period. - - --- - - --

- -

For Sonoran pronghorfl, lnli-~ta~çontro~eI~fortswill lnv~lvo
- removal—of--all predators f~~tpm-the breeding enclosure ana—- -

maintenanceof.a.predator~resistantfence. ?rior±oreloase.of
- the herd from the enclosure; •addi’tional control measuresmay be

- --

necessary. -

- -- A3.though predator trapping cAn be used where appropriate, the

- - -

- T’t:~:~
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preferred control method is aerial gunning from a helicopter.
--~ ~- -— Cont-ro-l--ef-fo~te----shoul-d-bo---cônducted--annual-ly---un-t-i-l---p-ronghorn

population rii~mbers excoed 200

- - - - -- -- -- -

~-~— ~ --

-

-

~
~
-

The number of pronghorn released.will determine the duration of
iredator control. - With adectuatécontrol, the annual fawn
survival should he 60—70 ‘fawns’:per 100 does, allowing the
population to double in about-- three years. Without predator
control, the transplant would have to he much larger, preferably
over 100 anlmal~,

- - -- ~--- - - - ~‘~--~~-,- -~ —

-- -_ -- -- -‘
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-tJRVEYS

For either subspecies, intensive population surveys would he
necessary.
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For Chihuahuan pronqhnrn, the drive—trap capture method has boon
used successfully. In this method, a helicopter and ground
personnel drive the prong~orninto a wing fence that leads into a
not corral. There they are are hand—caught, oartagged~
Innoculated, and- leaded into transport trailers;

Capture would he conducted by the state wildlife agencies
involad, depending on the source site. Past captures conducted
cooperatively with Texas Parks and Wildlife have been highly
successful,. Capture mortality ality has been slight, generally about
3—5%. Experienced personnel will prepare a capture, transport
and release‘plan and conduct the operation in cooperation with
U.S. Fish anc~Wildlife Service. -

‘rho numberof animals to be captured will dependon the
subspecies to be transplanted. The initial number of Sonoran
pronghorn for propagation would he six to ten animals. Depending
on the source, the number of Chihua~uan pronghorn for direct
release would be fifty to onp’ hundred animals.

Predator Control - -

Some predator control/will 4ernocessaryto ensure maximum
survival of either transplant-, candidate subspecies. Control
activities should take place iVr-tor to and possibly during the
peak fawning period. - -- - - -

For Sonoran prong)orn, initial control efforts will involve
removal of all pwedatnr~from the brooding enclosure and
maintenanceof a predator—resistant\fonce. Prior to release of
the herd from the enclosure, additiohal control measuresmay be

H necessary. - - -

- ~ Although prod-ator trapping can housed \whero appropriate, the
preferred control method is’ aerial gunning from a helicopter.

Control efforts should he conducted annubily until pronghorn’
population, numbers exceed 200.

The numbot of pronghorrz released will detbrmlne the duration of
predator/control. With adequat-econtrol, the annual fawn
survlval/ should be 60-70--fawns per 100 dObs, Aliáwing the
population to double In about- three years. Without predator
control, the txansplant weu1d have to be much larger, preferably

over 100 animals.

/
SURVEYS -

For either subspecies, intensive population surveys would be

nocossary.

25

MANAGEMENT

/

— _— S~. ~ -~±---—-~-—=-~---— ~_t,_._ li~~~----~ — —- -



surveys for Sonoran pronghorn within a breeding enclosure could
he conducted only from the ground. After the population is free—
released within the refuge boundaries, ground and aerial surveys
would ho requirod. Ground observations would be made
intermittently throughout the year but should be intensive during
peak fawning within preferred fawning habitat. Aorial surveys
would ho conducted biannually, once during mid—winter to
determine total population size and again during late spring to
determine fawn recruitment. Should Sonoran pronghorn become free
released throughout the Altar Valley, efforts would he lessened
on ground surveys hut increasedduring aerial surveys. Aerial
surveys would be conducted biannually duriny the s~rnetime
intervals hut would he expanded to include proncjhorn habitat
throughout the Altar Valloy.

Hunting

Due to the endangered status of Sonoran pronghorn, they could not
be hunted until that status is removed. The endangered status
could be petitioned for delisting iZ Sonorart pronghorn become
successfully established throughout the Altar Valley in excess of
300 individuals, without a substantial decline in the current:
population. If this occurs, a limitod hunt may be possible.

No stipulations against Ch1huthh~~in pronghorn hunting exist,
although no hunts have yet heoni~uthorizedin any of the three
Chihuahuan populations now being establishod. Howevor, hunting
remains a viable and desired’bhje~tive of Chihuah’~antransplants.
Arizona permits extremely conuervative buck—only pronghorn
hunting in twenty—two hunt areas, wIth 818 permits Iccuod In
1986. An indication of the d~nton~for pronghorn hunting is seen
in the number of first choice applicants for these permits, which
totaled 8,617 in 1956. Arizona Game and Fish Department would
cooperate with refuge personnet., in estahtishng hunt permits, it!
the population should achieve sufficient humbers to authorize
them.

Habitat Manipulation

A variety of methods can be implemented on th~refuge to improve
and increaso antelope habitat. In most cases, the samehabitat
diversity objectives as for masked bobwhite apply to pronghorn.

Prescribed burning is probably the most effective method for
maintaining Hc~pen~es5u,creating plant diversity and stimulating
forb growth.

The area of the refuge which the teams considers currently
optimal for pronghorn release was greatly improved by a 10,000-
acre wildfire in May, 1986. Other potential habitat could be
similarly Improved by fire. So impressive are the rosultH of!
this fire that we reeommendDrescribedburning of potential
release areas on the north end of the refuge prior to proncjhorn
release.
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Grazing is another i~ethod that can he used to stimulate forb
growth, but livestock competition for water and reduced fuel
loads for carrying effective fires may outweigh the benefits of
this method.

Conflicts

As numbers and hord integrity improve after Sonoran pronghorn are
free-released on ~uonos Aires NWR, pronghorn should be allowed to
expand throughout the Altar Valley. This would require
cooperation of local ranchers and landowners, My conflicts
would be addressed by individual discussion and compromise.

It is possible, though unlikely, that a limited number of
americana pronghorn are cur~e’ntly froo—roaming in the Altar
Valley. After Sonoran pron~hôrn are Eroo-re]easod, these two
sübspècios might intermix, affecting genetic integrity of the
Sonoran subspecies. Prior to the release, therefore, any free—
roaming americana pronghorn should he located. If interbreeding
appears likely, the situation should be rectified.

Perhaps more significant, the Arizona Game and Fish Department
believes that the presence of ohdangered Sonoran pronghorn on
the refuge may conflict with the,hunting of other species such
as doer and javelina (Ron Olding, pers. comm., 1987). - -

One of the proposed locations for the Department of Energy’s
superconducting supercollider. :p~o~octutilizes sections 6 and 7
of the northwest corner of the refuge (Fig. R). If this -
location is selected, it could have some impact on the pronghorn.

No habitat management confit~’ts~ between masked bobwhite and
pronghorn are forseen. In i~C;,t,’such procedures as controlled
burn~,brush control, and :Pre’~at~rcontrol which are or have
boon considered E~rthe benefit of the masked bobwhite will also
benefit both Sonprari or Ch.thuahuan pronghorn. However, the
addition of another endangeredspecies to the refuge may result
in more complex administrative managementprohierns.
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DISCUSSION

The study team established that pronghorn of some form did
inhabit the Altar Valley at one time. However no historical
evidence exists to substantiate which subspecies, A. a.
sonoriensis or A. a. mexicana occurred on the rofug~ Without
historic evidence, th~~Tsion must be based on biological.
factors.

In terms of “biological soundness”, it appears that A.a. moxicana v’
is the most suitable alternative for the current refuge
environment. Analysis of habitat and climate indicate that
I~uonos Aires NWRconditions are much closer to those of A. a.
mexicana habitat than that of A. a. sonoriensis. Forage quantity
is greater and the climate is wetter and cooler than where
oxisting Sonoran pronghorn populations persist. This does not
mean, however, that Sonoran prongho~cn would not thrive equally
well on the refuge. - -

An introduction of Chihuahuan pronghorn would probably be easier
than Sonoran from an administrative standpoint. Extensive
transplant experience in w~ote~nstates indicates that the much
larger number of availabl1 antelope would greatly increase
chances of establishing a new.population. Costs of facilities,
personnel, predator controi, ~i~d monitoring would he
significantly lower for the-ChihUahuan pronghorn alternative. In
addition, Chihuahuan pronghorn~ would be expected to provide a
small huntable population within, five years.

on the other hand, seine researchersbelieve that reintroduction
uf Stmuv~ti proiiyI~orri into thu Buunos Aires NWk may he one of the
iast chances to expand numbers of this endangered animal to
recovery levels. In addition, -~population on t3uonosAires NWR
would serve as a second “insuranáe” population in case of a
disease outbreak or other qatastrophe in the existing population.

So little is known about the hah~tat needs of the Sonoran
pronghorn that predicting the success of a propagation and
transplant attempt is difficult. Current habitat conditions make
it difficult to draw-conclusion as to the true extent of its
former range. Whether or not there remains enough potential
habitat west of the I3aboquivari Peak to allow for recovery. i!~
debatable.

An objective of the recovery plan for Sonoran pronghorn calls for
a population of 300 anImals in the U.S. The present range has
not maintained more than 100 pronghorn in historic times. No
data have been collected which establish the limiting factors of
the relatively extensive current range. The team agrees that
additional studies of. this subspecies are imperative.

Is the Buenos Aires NWRthe on].y remaining option for the
recovery of A. a. sonorlensis? Would A. a. sonoriensis thrive
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in the Altar Valley, even though it Is adapted to a much
different b-iotic community and climate regime? These questions
are unanswerableat this time, but deserve consideration.

After extensive discussion and consideration of all the data
presented in this report, the study team was unable to reach a
consensusabout which subspecieswould he preferable for a
reintroduction onto the refuge, Three members believe A. a.
mexicana to be preferable and two support an A. a. sonoriensis
transplint. We all agree, however, that the refugets suitable
for pronghorn and that either subspeciescould probably do well,
there. - --

Regardlessof the subspecieschosen for reintroduction, a
detailed pronghorn managementplan should he developed. We
recommendthat a study such as the one described in the “Buenos
Aires NWR Suitability Analysis” section of this report he
conducted- prior to any introduction, in order to obtain -

additional information necessaryfor developing an effective
managementplan. -
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-Appendix I

Arizona Game and Fish D~-artment Inter—office Memo
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TO:

FROM:

ARIZONA GAME AND FISH DEPARTMENT

Ray Leo

INTER-OFFICE MEMO:

Ron Old ing

SUBJECT: I3lghorn and Antelope Potential Transplant Sites

DAII~: February 27, 1985

Below are listed potential transplant sites for biqhorn or
antelope within our Region. We are most intorcntcd in pursuing
for fall 1985 additionni pronghorn (Chihuahuan) for the San
Bernardino and biyhorn for th~ northwest Galuir. Mountain~,

308
31.

32
33
3 4A
3413
35A
3513
3 6A

3613

+ 36C
- 37A

3713
3713

ANTELOPE

Krantz — SE side
*S.B. Valley

N Douglas Airport
Chir.tcahua Mon. - Pat
Sunizona area
Cii.t.~le I Hula buppleinwit

I,

Antelope Peak -

Minora~1 ~‘jount~n~

Cerro Coi.orados
Tumacacor is
Coyotes - -

I’icacho Mtns

M
MI!
M
M

UN IT

3 OA

-- -“ ,~ 1?UIORITY BIGIIORN PRIORITY

- -- ,‘ - - - - Chi,r.i.cahuas- M
-- - -‘ 11 (continuinc;) Podreçjona MLns II

- - - M
hIlls ‘ -14 -‘

*~ Galuiros—cont, H
Puach Ridge-supplement M

Altar Valley
I. U

II

L

M
11

M

L

iia-
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ARIZONA GAME AND FISH DEPARTMENT
INTEROFFICE MEMO

TO: Bruce D. Taubort, Chief fr I
Wildlife Management Division frv’)(,,~..ø føpç~

FROM: David’ S. Brown, Supervisor I

Game Branch
SU8JECT~ Big Game Transplant S~hodulo

DATE: February 20, 1987

Tho Game Branch proposes the following big game transplant
schedule for 1987 and 1988:

- - !flGUO.~ SHEBP

Region iii Colorado (20)
-- ., -- ,~. -U n-~t—]6t3’-—--Need4e~PEak_4L5.,)

- - ,341 -

Region IV - Unit 39 — Gila Bend (15-20)
Unit 24P. — Superstitions

- - — ‘ (15—20) or Unit 28 — Gila Box1

Rogion~’.IXX; - Unit 12A — flack’s Canyon
- -‘- - (15—20)

Texas (10—15)
- Unit 24A — Superstitions

(20—25) or Unit 28 — Gila Box

_____________ Destination -

- Unit J.3A — Strip (50—GO)

Unit 2013 — Hillside (40—50)

- - i~,36Cur11oy~4~

Game Branch proposes La Barge Mountain in the Superstition
Mountains as first priority. -

34

Transplant Period

Summer, 1987

(drop not)

Winter, 1987

(not—gun, et al)

Summer, 1988
(drop not)

Dostinat Ion

Winter, 1999 Region IV
(not gun, et al)

Transplant Period Source

Winter, 1987 , Colorado

Wintor, 1988

ANTELOPE

,.4.
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-- ~ - appendix 2 - -

I3iotic communJ~tjes~ssociatod with Pronghorn
distribution in the Southwest.

~Biotjc Communities of th~,$3outhwest, 1980, Brown and Lowe).
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Appendix 3

Climographs ~or selected stations long—term

preàipltation averages (1931-1900).
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- - - - -- Appendix 4

C].iniographs for’ ~t,f~s~Lóna1long—torin precipitation averages
—-- (1931--1980).
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Appendix 5,

Guide to formuLating pronghorn antelope transplant

priorities in Arizona.
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GUIDt~ TO FO1~MUE~P0TIWG
PRONGFIOM’I ANTELOPE TRANSPL,ANT

PRIORITIES IN ARIZONA

-- David E. Brown

Unlike some other states, pronghorrt were never extirpated
from Arizona. After reaching a low of an estimated 650 animals
in thä early 1920s (E. W. Nelson 1925, USDA Bull. 1346),
pronghorns again increased to huntable numbers in the northern
portions of the state.. Pronghorns were extirpated however, from
the Ar1~ona Strip, southeast Arizona (Cochise, Graham, Santa
Cruz, and eastern Pima County), ai~d parts - of west central
Arl7.ona. . . -

Beginning in 1942—43 - a t~apping and transplanting program
reintroduced pronghorn to House Rock Valley, the Sonita-Elgin
Valley, San Rafael Valley, parts of Sulphur Springs Valley, and
near Arivaca. Transp].ants to SanSimon Valley, north of Oracle
Junction, and Sheriff’s Mesa between the Sierrita and Cerro
Colorado Mountains were wi~uccessfu1. -

In 1961, pronghot~n transplants were again initla~ec1, this
time to the Arizona Strip. After successive transplants,
pronghorn were once --again established in Antelope Valley and
adjacent areas in Caine Management Unit 12A. In 1979 and again in
1982, pronghorns from tl’t Great Basin and eastern Colorado were
released in the Main Street Valley area in Game Managoment
Unit 13B in hopes of establishing a population there.

Also In 1981, ~,. .50 ,~ti1oca americana niexicana were
transplanted from we :Tex~as to t~.e Cieniega Ranc otween the
Whetstone and Santa -fl-i-t~- -Mountains in Game Management Unit 34B.
Follow—up transplants are planned. . -

Other potential pronghorn transplant s~tes have been
proposed for areas in- San Bernardino Valley, Sulphur Springs
Valley, -Altar Valley,- areas within the TOnto National Forest, the
Hillside—Kirkland area, aird isolated areas in northern Arizona.
To maximize the chances -o~ success and establish a priority for
future transplant efforts,- -the -following criteria were developed
for scoring and rating -candidaI~ areas. Each criteria has a
rating from 1 to 4. .A rating of 1. in any category would preclude
a transplant. U -

A. Historic Occurrenc’of-Pro~jhorn: The past presence of
the su~p~T~sof pronghorn avil.lable is an indication
that the proposed site, was at least formerly suitable
for this race. The larger and/or more persistent these
populations were, the higher the ratlng—-providod that
factors clearly ~d~ntifiable as responsible, for the
initial decline are no longer present.
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1. No records ol~occurrencr~. S

2. No records of sizable numbers (100+). 5

3. Sizable number~present after the year 1900.

4. Sizable numbe-r~of animals present after the year

1925.

B. L~fld Status: This considers the dominant land-
ownership patt:ern. Those areas administrated by a
public land management agency having a commitment to
wildlife and public hunting were given a higher
priority than lands reserped or subject to more
utilitarian use. S

1. Most].y - U.S. National Park Service or Indian

Reservation Lands. -

2. Mostly State and/or private lands.

3.’ Mostly State-of Arizona lands,

4. Mostly U.S~ Forest Service or Bureau of Land

Management lanç~s.

C. 9~pj1~: Each-site is to be rated for suitability
of terra~.n: , - Undulating plains, low hills, - and -

extensive areas O~ ~ntle relief were considered good
fawning sites and escape topography. -

1. r~ittle level’ -giid; topography broken witl~ sharp
relief. - - S - S

2. Some level plains but low rolling hills lacking or S
nearly so; canyons and incised drainages present.

3. Level plains with some low hills of gentle relief;
few areas dissected by canyons-and drainages not
incised. - - S

4. Extensive p.1.ains,~ithareas of low hills, “hidden’L. - ----—

folds, sw~0.Les., - and valleys; few canyons, and S U

drainages not d~Gp1y incised.

D. Cover: Landscape physiognomy is an important factor
that can be subjectively evaluated~ . - Sites having
extensive vistas,, a-, generally open vegetative cover,
and little or no ahrub or tree cover are favored over
sites having a densely structured or brushy aspect with
vegetation 2 m or more in height. -

1. Mostly shrubby,- brushy cover (e.g.~ junipcrs,
chaparral, etc.). -

II II

— I- ——
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- ~ nu~ Thrubuy, _brutThy cove-b- with an ~nt~rs~er’jjon or
-- - - -- low structured open vegetation. - -

3SoThi~shrubby, bru~ erspersed ‘with,- law
structured open vegetation, - -- -

4. Mostly unc1~.Itter~d-”- - open tert’aih - with - -only
occasional brushy cover. - -

E. ~ Conditions: The prêsence (or - absence-) of
perenni~ Eóibs --and other favored. -pronghorn- foods

- should be noted. Conversely, the’presence or dominance -

of noxious- weedS/I and p~ronnjal shrubs such as burroweed
(Hap~~ -tenuisectus)-, and snakowoed -- (Gutierrez--ja
sarathroe) are lmpor&nt from a negative standpoint.

The dens ity and Is~tructureof -residual grasses-and/c~r -

shrubs is also in~portant for fatsning cover

1. Poor Few perennial forbs; peren~la1 grasses ‘

scattered, with poor vigor, and closely cropped, — — / U —

Browse~spect~ssho., hedging Annuals prevelant ~nd~ / I I / U

the dominaic cover i~ such noxious shrubs ~ _I

burroweed and snakeweed

Fair —— Perennial forbs and grasses found at some U

di9tance from water, Browse and grass cover are ~

less -than -thriI~ty:condition.except whore far fr~tn ;‘- U-

S water’. NoxiQus:-~hrubs Interspersed- among short ~1’- - -

-statured, scattered grass cover, - 5- - -- ,; - -- -- --

.3 Good _Per~n~Lal forb~ scattered throughout
Grass cover in ~ thrifty condition with perennid].
grasses havj~jitj s~od_hoadsvisible ——Key brow~e— -——

species sho~ig,~,odgrowth and little hedging Shrub U I

cover compa~ ~d~ot composed of-noxious specjes. -

U 50
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2.

— 4 E’ccellent —— A great variety of perennial forbo

-- a lable; ~e~i~duai - grass - cover r - --
-- -- -- I corn year~.-’,--:erennia]. forba, grasses, and/or -

- — - ~ - - ~L ~ th-~i-ft ---s ~ --

with noxious shrubs

- -- ‘-‘ :-~ - ~‘-2 -- SrU

F Prescnc.o of Other Un~1u1ates Competition for forage
U ~uI~t~between pronghorn and -domestic - sheep, and - -

- between- pronghorn: and ~att1e --in the range -Is heavi~.y
- stocked. Livestock-may also graze out or- shorten the

grass and/or sht~u~--cover used to conceal pronghorn - S -
fawns. Doer, and equines, if ~n large numbers, may

- also- compete~~O~-~- o~àge with pronghorns-,---and may
indicate a gene,u~1, unsuitability of the habitat for-

prong~orn. the- Presenceof ungulates that may act ‘~‘

hosts for ‘pron~horn diseases is - anotho~
consideration. Of sj~’ecialconcern in this regard are

U - ‘S - -- S~UU~ S :,~~-- - - -

- S~S SIpS - “ - -- -

- - ‘/‘ ~ -
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domestic uhuop, ~outts, uninspected steers, and
excessive numbers qf deer.

1. Heavy use by livestock (cattle and ho~ses), and/or
the pasturing of sheep and goats in most of - the
release area, A year-long cow—calf operation is
the ranch management plan on most of the-proposed
release site.

2. Heavy use by cattle and horses; no ‘sheep or goats
in vicinity of release site. Cattle use mostly
seasonal; large numbers of deer may be present.

3. Moderate use by cattle; ‘~o sheep or goats in
vicinity of release site. Cattle operations are
confined to seasonal use by steers; low or moderate
number of deer present. - S -

4. Light or no grazing by cattle; cattle use seasonal
only. No sheep or goats in vicinity of release
area; deer numbers low or moderate.

G. Fences; Fences, if numerous, and i~ woven or. Of
several stands,-:’c~n severely handicap pronghorn
movement. Thqse rest~ictlons can result in pastu~4es
being unavail~tbla., for pronghorn and reducing - the
quantity and qu~1&ty’. of pronghorn habitat. -,

1. Pastures smai,ij r~umerous, well maintained 5 strand
fences d/ors p fences in candidate area. --

2. Pastures ~rnaI]but few well maintaIned 5 strand
- - fences; no or few woven sheep fences.

3. Pastures of rnod~rate size; at least some fo~~es
-. loose eno~~’-, ~oUS~-allow easy. passage of pronghorns.
No or few wovei~.. sheep fences. - -- -

4. Pastures large with most fences loose enough to
allow easy passage of proughorns front one pasture
to the other. --‘ S - -

H Seaso~ Av~labJ~j~y_ of Habitat: Although normally
not a proMem~in /~rizona, severe winters can isolatø

and decimate ant&Lope populations. Such a ~itUatt~ñ
occurred in eastern’- -Arizona in l~66—67 and -will happen

again in certain areas of the state,

• 1. Candidate area ~ubject to severe winters with daily
temperature maxima below freezing and/or heavy
snowfall duringmost winters. No readily available -

winter range because of human occupation, lack of
lowland areas, or other reasons. I

-‘U-

~US,~SUU
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2, Candidate ~rea periodically subject- to severe
winters with daily temperature maxima below
freezing and/or heavy snowfall. Limited available
winter range becauseof human occupation, lack of

lowland areas, or other reasons. -

3. Candidate area rarely subject to severe winters
with daily temperature maxima- below freezing and/or
heavy snowfall. Winter range available in adjacent
areas.

4. Area never subject to severe winters.

I. Available Water~ L.arge populat:lons of pronyhorn
req~Tre free water. - Although water need not be

- generally available throughout the proposed habitat,
- some watet should be available at all times. Ideally

these- waters should be sufficient, dependable, and
relatively uncontaminated. Natural Waters- are almost
always developed - and therefore - more or less
contaminated by livestock.

1. No free water located.

-~ —-----~ ~—-

~‘ -~::
- -

UI

V ‘

2. Permanent free water uncertain; available waters
used by livestock. -

3. Permanent available water, all scurces used by
livestock, - -

4, Permanent available free water, soinm relatively
uncontaminàted,by livestock. - .1

J’. Habitat Discreteness; Sites having a good- dispersion
— o~ pote~ET~T’ -pr3i5~1i~orn habitats are to be selected

for, Candidate habitats isolated by dense cover, steep
terrain, or otherwise unavailable areas are less
desirable than those having an interspersion of litore
suitable types, - - - S - - S

1. Pronghorn habi�ats of suitable cover and topography
separated by- poor quality areas.’ - -- --

2. Monotypic hahi~at •~— little varioty—-.ho:nogeneous
area of suitable cover and topography.

3. Good habitats —~ an interspersion of adjacent areas

of suitable cOver and topography. S

4. Extensive areas of a variety of good habitats. S

K. human Disturbance: - Man’s developments and recreational
us&importantly efi~e~it pronghorn distribution. Those

areas subject to large amounts of human activity have
less potential for - a successful transplant than areas

S - 52
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receivlnq a minimum of c1i~turhance. Mining,
prospecting, and recreation activity, and most
importantly, residential developments were considered
as detracting from a potential-release site.

.1. Candidate area has residential developments - or
receives heavy recreational, mining, or travel use. -

2. Candidate area subject to residential development
or receives substantial recreational, mining, or
travel use. - S

3., Candidate area subject - to moderate recreational,
mining, or ,~rav~1 use, - -

4. Candidate area ‘subject to little human disturbance.

L. Ranqo Epansion PotentLi~1: The contiginous size of
potentf~’l pronghorn range is a- consideration for
measuring the potential for population expansion.-
Areas having an ini~erved potential for- supporting large
numbers of - pronqhorns are considered superior to
smaller areas -~ similar or even superior habitat.

1. Little o~po~tuiiity for range expansion; population
levels likely,to remain at less than 50 animals.

2. Some op~ t~’unL-ty for range expansion;, a released
- populatio:i migI~t expand (or remaLn) at 50 to

100 animals. -

3. Good potential’ for ranqe expansion; a population of - - -

100 to 200 animals could be realized if the release
is successfu~ - -

4. Excellent -- p~tentia1 for range expansion; a • - --

population of more than 200 animals can be expected S

if the release site is successful. S -

It must be iti~mnb~jed that no area, no matter how high its
aggregate score wil~-’no~ result in a successful transplant if
landowners or loasé~ -- are opposed to the establishn~nt of
pronghorns on their r~tnge, Landowner and/or le~.see cooperation
is - therefore a primary prerequisite for any—-release—program
providing the area i3judyed suitable by the above criteria.

An example of - how the rating system would work is shown- in
the following table. --
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